Modeling familial amyloidotic polyneuropathy (Transthyretin V30M) in Drosophila melanogaster.
Transthyretin (TTR) is a prevalent plasma and cerebrospinal fluid protein associated with sporadic and heritable amyloidosis. TTR amyloidosis is linked to a vast number of mutations with varying phenotype, tissue distribution and age of onset. The most prevalent mutation associated with familial amyloidotic polyneuropathy (FAP) is the V30M mutation. Studies of transgenic mouse models of TTR V30M FAP have been hampered by variable phenotype, low disease penetrance, and slow onset. To model TTR-associated amyloid disease in the Drosophila model system, transgenic Drosophila were generated, expressing wild-type (wt) TTR or TTR V30M, associated with sporadic senile systemic amyloidosis (SSA) and inherited FAP, respectively. We found that expression of FAP-associated TTR V30M mutant in the nervous system resulted in reduced lifespan and in reduced climbing ability indicating neurological impairment, whereas expression of TTR wt showed a milder phenotype. Congo red staining of the Drosophila brain shows positive amyloid binding in the aged TTR V30M flies. Extensive brain vacuole formation was evident for the aged TTR V30M flies, whereas a milder phenotype was shown by the TTR wt flies. In addition, expression of TTR V30M in the eye leads to tissue damage, including rough eye, morphological changes and fibrous deposition. Our results suggest that Drosophila is a promising complementary system for studies of TTR-associated amyloid diseases.